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MINING. TREATMENT, METHODS,- AND COSTS AT THE GIFFORD HILL & ‘ ° 
SAND AND GRAVEL PLANT AT YOOT SPUR NEAR TEXARKANA, TEX. 


By J. We Higes2/ 
INTRODUCTION 


This naper, describing the overation of the Gifford Hill & Co. plant 
at Hoot Spur near Texarkana, is one of a series being prepared for and pub- 
lished by the United States Bureau of Mines on methods and costs of mining and 
preparing gravel and sand throughout the United States. These papers are de- . 
signed to disseminate technical information rezarding the methods used. The 
cost tabulations represent local operating exvenditures only and not total pro- 
duction costse Although the vublication of total costs might not be advisable 
in some instances yet a knowledge of operating costs is essential to the tech- 
nical discussion and study of methods employed. The attention of the reader 
is specifically called to this differentiation in order that no misunderstand- 
ing of the scove of the cost tabulation shall ensue. 


The plant described combines some features of dredging and some of 
dry~pit operation, as material is excavated in a dry pit with a drag line, 
hauled to the plant in standard-gage cars, and then pumped. This operation 
should be of special interest to operators whose dsvosits contain a large 
quantity of clay. 


The devosit is in Bowie County, Tex., about 8 miles south of Texar~ 
kana and is served by the Texas & Pacific Railway. 
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HISTORY 


‘In this gravel operation, as in the great majority in this ‘section, the 
railway company was the original operator. As early as 1900, the Texas & Pa~ 
cific Railway Co. had a ballast operation about 8 miles south of Texarkanae 
Material was loaded in ballast cars with a standard-gage railway-type steam 
shovel. The deposit worked was of the upland type and had a negligible amount 
of overburden. | 


a/ The Bureau of Mines will welcome revrinting of this peper, provided the 


following footnote acknowledgment is meee t "Reprinted from U.S. Bureau 
of Mines Information Circular 6910." 
2/ Chief engineer, Gifford Hill & Co., Ince 
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Fron the time of the original overation until about 1918 the railway 
company pit, and similar denosits were worked by various operatorse Several 
attemots, with varying success, were made to remove the clay md make the ma~ 
terial suitable for concrete, but during this neriod practically all material 
mined was "road gravel" which wes used extensively for surfacing secondary 
county roads where traffic was comparatively light. In its natural state the 
Material contains enough sand and clay to make a road with all the good fea~ 
tures of the old "sand-clay" road and with the further advantage that about 
40 to 50 percent of the material is gravel between 1/4 inch and 3 inchese 
The road gravel was loaded with teams, using ramps and traps over wagons and 
trucks, or with drag lines. 


About 1918 the first plant for producing concrete gravel was put in 
operation. This plant was overated by several successive producers with some- 
what uncertaiin results. Materiel was hauled to a settling basin or sump, frem 
which it was picked up by a steam-operated hoist, using a clamshell buckete 
The material was elevated to the top of the plant and run through a complicata 
system of trommel screens, picking belts, etc., to cars or truckse If the fin 
ished material was not satisfactory it was dumped back in the sump and rerun. 
The final product was savisfactory, but the output was snall and the cost of 
production high. 


7 In 1926 the entire holdings of the company then operating were pur- 
chased by Gifford Hill & Co., Ince These huldings included several leases cf 
old railway ballast pits and land in fee or under lease. The existing plant 
was on the Cotton Belt Railway about 10 miles west of Texarkana. 


The Gifford Hill Co. immediately sterted construction of a second 
plant on the Texas & Pacific Railway, designed to produce washed ballast and 
commercial types of gravel and sand. The company also began a systematic pro- 
gram of testing for gravel and acquiring property showing workable materials 


In 1929 the devosit near the plant in operation when purchased had 
been exhausted, and the construction of a new modern-type plant was begun on 
the Cotton Belt Railway at Sledge, Tex. 


This plant was designed along standard lines - material was hauled 
to the sump and pwmed over a 1/H4~inch flat screen, then the plus 1/4~inch 
material was loaded in ballast cars and hauled to the dump hoppere From the 
dump hopper it passed over a 30-inch belt conveyor to a series of conical 
screens on which it was separated into five sizes of gravel and three grades 
of sand. Avproximately 300 cudic yards of storage cavacity was provided for 
each size. From the storage bins the material was remixed as sent to a 30~ 
inch conveyor belt and conveyed to a 30-inch trommel screen, with 1/4~inch 
openings, where it was given a final washinge 


This plant operated with minor changes until 1935, when it was aban- 
doned owing to depletion of devosits within hauling distance. Although the 
product of the plant was satisfactory the investment was large, and depreci-~ 
ation costs were soread over such a limited period as to make the cost of this 
type of overation dlmost prohibitive for working the comparatively small de- 
posits of east Texas. 


yung 2a 


Google 


IC. 6910 


While this plant was in overation the Gifford Hill Co. installed tro 
others in the same territory. Their design is typical of the company's other 
operations and is the outcome of exverience gained from large plants similar 
to the one at Sledge. 


The large output in this territory is used mainly to supply gravel 
and sand for pavinge It has been found that 5 or 6 years is the average life 
of a gravel plant before the devosit adjoining it is exhausted and the haul 
to the washer becomes prohibitive. Later onerations have therefore been de~ 
signed primarily to vroduce paving gravel and are of much lighter construction. 
The storage bins and all other features not absolutely necessary to produce 
satisfactory material are eliminated. The plants appear temporary, and to op- 
erators from other sections they resemble makeshifts put together by amateurs. 
However, they are surprisingly efficient, and the bugbear of high depreciation 
cost has largely been overcome. 


The company believes that the gravel business ef the future in this 
section will be handled entirely by smaller-tyve vlants similar to the Hoot 
plante If it were not for the great difference in material from different de- 
vosits, a portable or seniportable plant could be designed that would reduce 
depreciation charges still further. However, as long as each devosit repre- 
sents a separate vroblem and the most important materials for construction - 
wooden posts. timbers, etc. — can for the most part, be secured for the cost 
of labor alone, plants similar to the one described in this paper will be used 
extensively in this section. 


DESCRIPTION OF DEPOSIT 


All deposits found in this vicinity anvvear to be very similar in 
character, but the gravel and sand may differ surprisingly in adjoining de- 
posits, and sometines in the same denvosits may have sharply-defined dividing 
lines. The devosits are all stratified, showing ccarse gravel and sand layers 
separated by fine sand and sometimes clay. The segregation was doubtless ac-— 
complished partly by the river currents and partly by successive floods. 


For the purncse of this discussion, the gravel worked comes under 
two general classifications — "upland" and "lowland" deposits. Deposits found 
in the present flood plains of existing rivers are called lowland devosits, 
while devosits found in the hills above present plains are called upland de- 
positse 


A more svecific differentiation between these two types of deposits 
may be found in a paper by Walter W. Hyde2/. However, in the Texarkana area 
the quality of the gravel in the two classes cf devosits does not differ ap- 
preciably. 


Generally, the upland deposits are surface deposits with light cver- 
burden. An upland or lowland deposit more than 15 feet deep is very unusual. 


3/ Hyde, W.W., Mining Treatment Methods and Costs at East Texas Gravel Co.'s 
Deposits near Bois D'Arc, Texe: Inf. Circ. 6537, Bureau of Mines, 1931,poe2. 
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The average depth of workable gravel is about 3 cr 10 feet. The area seldom 
exceeds 25 acres and averages about 15. However, in 1 square mile as many as 
20 sevarate and distinct devosits have been found. The upland denosits are 
worked much more easily, and the salable material recovered, after burden is 
removed, sometimes reached 80 percent compared with an average of UO to 60 per 
cent for lowland deposits. The vrincipal objection to working upland devosits 
is their small area, requiring frequent movement of equipment. Generally raw 
material must be worked at a considerable distance from sufficient water for 
washing, and most devosits contain large qiantities of clay. 


The prosvecting, exploration, and sampling of devosits probably con- 
stitute a more important part of the producer's business in this territory 
than in almost any other part of the country. The "snotted" character of all 
deposits, their variation, the frequency with which a preponderance of "mud 
balls" makes an otherwise valuable denosit worthless, the deceptive appearance 
of a mediocre sample after it has been "“pumned", and the small area of the 
average deposit make it necessary for the producer to employ a highly trained 
and expensive testing crew. The testing crew cannot discontinue eperetions 
after locating a good deposite The deposits are all so small that testing is 
en item of overhead that is practically continuous. 


In the Texarkana territory, it is nat difficult to locate deposits 
approximately. The general trend of the flood plain of the ancient river that 
deposited the gravel is fairly well established. Mecreover, every property owner 
within 20 miles of a working gravel eperation is. positive that practically all 
the gravel in Texas is concentrated on his land and is continually bringing 
this information to producers. The owners stand ready to prove it by gravel 
found in excavating wells and cellars, and by gravel banks on creeks, etCe 
Practically all these reports are investigated. If surface indications and 
other available signs justify it the proverty is tested. 


The general method for testing a piece of proverty is as follows: A 
raw of holes approximately 400 feet avart is drilled across the proverty. If 
no gravel is found, holes are bored 18 to 20 feet desap before they are abandonea 
When gravel is encountered svacing is reduced to 200 feet or less, or to what- 
ever interval is necessary ton determine accurately the limits ef the devosite 
The first row of holes is paralleled by another row 200 or HOO feet apart, as 
may be required, and this process is continued until the limits of the gravel 
are fairly accurately determined. All holes are numbered and marked with stakes. 
Regardless of whether or not the gravel as located is considered workable, a 
map is made of all gravel land tested, and the location of all tasts holes is 
accurately plotted. As shown in figure 1, the irregular spacing and the fact 
that holes are generally put down without regard to proverty lines or direction 
give these test maps a havhazard appearance. <A full-time employee, who is an 
engineer, works with the testing crew and does the necessary surveying, mapping, 
etce, and takes care of the field analyses of the samples. After the limits of 
the gravel have been located in the field and mavped, the epvroximate yardage 
of pite-run gravel is computed. This informetion and screen tests of the mater- 
lal permit a rough apvroximation of the character and volume of salable material. 
for this computatian the following formula is used: 
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Figure 1.—Drillhole map of typical deposit. 


Figure 2.—Map of Hoot property showing, tracks, plant, etc. 
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A special testing machine mounted on a trailer is used in boring 
holes. This machine consists of a 22-inch auger driven by a gas engine, and 
it will bore through ordinary overburden at a rate of 3 to 5 feet per minute. 
In sand, gravel, louse sand, or cther material vith little binder frequent 
cave-ins make its use very difficult if not immossible. In such cases the 
auger is used only to drill through the overburden, and when the gravel is. 
reached an ordinary flap-valve bailing bucket is used. Twn light A frames, 
built of 2-inch by 6-inch lumber and hinged at the top, form an easily col- 
lapsible derrick. After the drill is pulled an 8—inch casing is set in the 
hole, and the bailing bucket is raised and dropved by sane or two men pulling 
on a l-inch rope run through a sheave at the top. Usually the impact of the 
bailing bucket alone will break up the gravel, but in cohglomerate or other 
material that is difficult te break a section of 56-pound rail about 10 feet 
leng and having a sharpened end is used ahead of the bucket. To obtain an 
accurate sample, great care is taken to see that the casing is driven ahead 
of the bucket. With an improvised drop hammer reighing about 250 or 300 
pounds the casing is driven about 2 feet shead, or as far as practical at a 
time, devending on the material. All material, including water removed from 
the hole, is dumped into a watertight box where the fines are permitted tn 
settle before the water is poured off. The samole is reduced to vroper size 
for further testing by the usual method of quartering. A sample cemprises 
all material taken from each 5-foot drive of the casing. 


The following information is obtained from the sample in the field: 


le Percentage of clay and silt. 

2e Careful screen analysis. 
ae Percentage of sand minus 1/4 inch. 
be Percentage of gravel. 
Ce Percentage of salable material. 


The method used for determining the quantity of silt is as follows: 
The sample is dried to a constant weight; it is then placed in a pan and cov- 
ered with water, The mixture is vigorously agitated and the muddy water poured 
off. This vrocess is continued until the water poured off is clear. The san- 
ple is then dried and weighed. The second weight is subtracted frem the orig- 
inal weight, and the difference represents the weight of clay and silt. This 
weight, divided by the original weight and multiplied by 100, gives the per- 
centage of clay and silt. 


Te determine friable and unsound varticles, specific gravity, and 
absorption other samples are sent to a commercial laboratory. 


The cost per day of the testing crew, as outlined abave, is about aa 
follows: 
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1 foreman (also surveyor or engineer).....-$5.00 
1 truck driver and drill onerator......... - 4.00 
3 to 5 laborers. 6catG3eO0.ceeeeeceerecrees » 12,00 
Total cost of Laboreccecccvessccerracells XD 
Truck (oil, gas, depreciation, etc.) $4.00 
Drill (oil, gas, depreciation, etc.) 1.50. p28 
, C005 


The footage of hole drilled and bailed per day varies so greatly 
than an average can only be obtained by considering an extended period. From 
August 1934 to August 1935 the cost ver foot of hole drilled was $0.520 This 
amount included total depth of holes drilled with machine and bailer; clearing 
necessary for moving the rig in timber; and cost of engineering for surveying, 
plotting, and sampling. 


CHOICE OF METHOD 


The overburden near the Hoot plant ranges from 1 to 15 feet in depth. 
The deposit consists of numeroys small deposits rather than one large one. 
(See fig. 2.) Water was encountered at the lower levels in nearly all test 
holes. For these reasons, a drag line was selected as the best type of machine 
for disging. The principal digging unit was a walking-type drag line equipped 
with an 85-foot boom and a 3-cubic yard bucket. 


The volume of the devosit to be handled seemed large enough to justify 
standard—-gage railway equipment for hauling. This equipment was therefore in- 
stalled, using a steam locomotive and 1l2~-yard gravity-dump cars. There is sme 
doubt as to whether or not this method of transvortation is the most economical, 
because the continual moving and laying of new tracks as various pits are ex~ 
hausted make the costs of pit transportation rather high. When the operation 
was begun one locomotive hauled raw material to the plant and switched out load- 
ed cars to the main line of the railway, but for the past year the length of 
haul has so increased that two locomotives are necéssary. 


Both are 60-ton locomitives, bought from the Texas & Pacific Railway 
Co. They are oil-burning and have six drivers and a drawbar pull of apnvroxi- 
mately 20,000 pounds. The maximum length of haul of raw material at Hoot to 
date has been anoroximately 11/4 miles. For this distance 5-car trains are 
used. The maximum grade is 2 1/2 percent in favor of the loaded train, and no 
difficulty is experienced in negotiating this grade with empty carse 


MINING METHODS 


Usually at Hoot the same machine that loads the raw material has 
also done the strinoing. However, sometimes it has been necessary to use an 
additional drag line to remove overburden ahead of the grevel digger. For this 
purpose, a gasoline drag line with a 50-foot boom and 1 1/4-yard bucket has been 
usede 


The first cut was made as close to the edge of the gravel as vossible 
and the overburden cast away from the track. (See fig. 3.) In successive cuts 
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the overburden is thrown back into the cut previously excavated. Where over- 
burden was exceptionally heavy, it was necessary to haul pert of it away in 
dump cars to keep from covering up too great a percentage of gravele Accurate 
figures on the cost of removing overburden are not available separately as the 
machine strips while the train is hauling raw material to the plant. 


SCREENING PLANT 


The pit~run material is leaded in 12-yard dump cars and hauled to a 
sump where it is dumved on a grizzly made of rails snaced about 6 or 8 inches 
avart. (See fige 4.) The sump is-constructed of timber walls on three sides; 
a pond on the fourth side supplies the water. The grizzly is about 30 feet 
long, and the normal depth of water under it is 8 or 10 feet. The material is 
picked up by an 8-inch pump driven by a 150-horsepower slip-ring motor and 
elevated about 60 feet through an &-inch pipe to the top of the plant. From 
the discharge end of the pipe the material goes to a snreader box 6 feet wide 
by 10 feet long, then to a flat or gravity screen with 3/8-inch square oven- 
ings, 6 feet wide by 12 feet long, set on a slope of 8 inches per foot. Here 
the fines, disintegrated clay, and most of the dirty water are removed. The 
gravel then goes to a 4 foot-diameter by 20 foot trommel scrubber, where it 
is further washed with a stream of 600 to 800 gallons per minute of clear wa- 
tere This scrubber has a slope of 1 1/4-inches per foot and a speed of 18 
reDPeMe Virtually all remaining clay balls are completely disintegrated here. 
After treatment in the scrubber the material is again dewatered over a 1/l- 
inch flat screen and passed to a 40-inch by 20-foot trommel with 800 gallons 
per minute of clear water, which completes the washing. 


The oversize material (+3 inch) is removed at this trommel and goes 
through the crusher and into a dump car. When the dump car is filled it is 
hauled to the sump and rehandled. Crushed material is not returned directly 
to the screen because occasionally large clay balls get through the scrubber 
and screen without disintegration, and by returning them to the sump they 
are eventually broken down and washed away. The material is crushed with a 
24 inch jaw crusher. The crusher plates last indefinitely; they are built up 
when they show wear, and some 300,000 tons have passed through the plant since 
the present plates were installed. The minus 3—inch material passes to a belt 
conveyor which carries it to the sizing trommel where marketable sizes are 
made and dropned to binse 


A complete flow sheet is shown in figure 5. To make sizes other 
than those required for paving gravel the material going to the crusher may be 
increased or spouted direct to cars and either sold as ballast or sent to the 
stock pile, 


The capacity of the plant varies considerably with the class of 
material produced and with the quality of the pit run. The maximum daily out- 
put where no material was loaded from the stock pile was 1,070 tons of gravel 
and 720 tons of sand. 


Power is furnished by the Southwestern Gas & Electric Coe 
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The connected load is as follovs: 


Horsepower 

Motor on S-inch gravel PuMPerecerceessccrcvccscssrscsssercece » 1150 
Motor on hoist for raising PumPe cc erererevcrreeerscseccces eee 1-15 
Motor on scrubber.....s.-- esr ereee i foul Rigid ols teen Reena bw, dee ee » l15 
Motor on scalping trommel...cceccecsrereverccrevccesrees esecee 1-10 
Motor on U-inch sand pumpe.ceeseeececeeoeeee aude Dinas igeexenes seb 
Motor on 30-inch belt convayore..-.c-+-eeeees bite beatae seveses 1-15 
Motor on sizing trommelec-ceecccccscceccccscscrcces arenes eccees§ Ll 
Motor On Crusheres cccssccevcccvsnsccscsssens Mulweaepeewewae: d=eO 
Motor on G-inch Amsco mud pumpecec rece ccccccsccccccsecvccese ». 1-50 
Motor on boiler weter...... Pe Le Le ee oe ee ee ee ee ee ee ee - 110 
Motor on arc welder......--s--+e% CeCe tL ee ee ee ee eee 1-10 
fresh-water pump at sand Dlant.....- cece rerevevereservecrvece - 1-10 
Motor on 10-inch clear water pump to washing plant........... - 1-50 
Motor on o-inch pump to rewasher........ ioiaceseeehesaee eco 

45 


The average cost of vower is avproximately $0.015 per kw.e—hr. 


Material not sold when vroduced is stock-viled by a standard-gage 
railway crane which also reloads this material when sold. 


Obtaining fresh water supvly for this overation is a problem that 
has become more and more serious as available space has been filled with waste. 
At present the nroblem is solved by a very effective circulating system as 
shown in figure 6. 


A 6-inch sand pump on the bank, with a long suction supported on 
barrel pontoons, extends into the settling pond. This pump elevates the muddy 
water about 40 feet to an old vit about 600 feet aways From there the water 
finds its way back to the vond through gravel filters and reaches it practi- 
cally free from sediment. 


The method of preparing the sand igs wnusual. All fines below 3/8 
inch are removed at the flat screen in the washing plant and flumed tc waste. 
Near the end of the flume a sand settler has been placed. This sand settler 
ls made of wood and is a truncated pyremid, rith the large end 2 feet wide md 
about 6 feet long revlacing a section the same size teken fron the bottom of 
the waste flume. A 4-inch pipe has been fitted in the small end or bottom. 
This is probably the simplest form of sand settler ever used, bdut in this var- 
ticular locality it works surprisingly well. A 4-inch sand pump picks up 
material from the settler and elevates it to a 1/4+inch flat screen similar 
in conetruction to the gravel screen but lighter. The -—1/4-inch material 
passes through =nother settler and into a home-made trommel screen 24 inches 
in diameter and about 8 feet long. This trommel has a vitch of 1 inch per 
foot and a speed of 12 repem. The screen onenings are approximately 10-mesh. 
Here the sand is washed with additional clear vater, and the washed material 
goes to a settler and then to the car. 
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Figure 7.—Organization chart. 
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PERCENTAGE OF VARIOUS SIZES PRODUCED 


Due to the fact that the material changes as excavation advances 
it is impossible to state accurately the percentage of each class of material 
produced. However, a rough approximation would be as follows: 
- Percent 
Ratio of overburden to total material handled....cccccrvee 50 
Ratio of material sold to material handled: 


AG Cavell dcceesersiw ew cee tl eeeee susie eres re ee ‘ 30 
BS BAN 666.04. 006ss-0e wee eae Ow wes ee ee ee er ee ee ‘ 20 
Re 0b ies ans oh octee enews Bese eee oa meee. : 4 
As romix.......sccccccsees crane Suse o-aWoraie wee oun sae P 6 
Ne Dal VASE genes bes ard Sue oa eesle oad oes 26 
Waste (fines, nea Bravel, etCe)...-sceesecvceae crerbias 14 


ORGANIZATION © 


The administrative organization is shown in figure 7. The wege 
scale prior to the adoption of the code was as follows: 


-s 
<= 


Rate per } hour 


7 Oe 
Drag-line operator aa geen ae. Je $0.75 
Drag-line overator (gas ra onigha) simone e. ot » 60 
Locomotive-crane operator......... wunawee ab «60 
Locomotive BAe SS toh dekcmnneacdoeanets 4 050 
Welders sewsdaio-s a atesasals Se mck Karlee SR witee emmresieewes «al 050 
HLOCtUriClansc scicciseettemesiewniaciasaweee aL 050 
Mechanics. .corccrcccceersece a ee a ee ee coe 2 ge 
Topmen (nlant subforemen).../....-++.-. Cue. 3 045 
PUMP OY 6's: o0-5:0 0:4) o0re'a eins we. ee Oe eee ey eee oe 3 050 
EPOCK. VED OF ow accion maaan ae eh bes Pease aes oe e 50 
Miscellaneous labor...... eer er ere coe ° 30 
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SUMMARY QF COSTS 


Period: August 1, a to August 1, 1935 


Overating costs eee. ton of sand and gravel mined 


capelige ose EE POE SE IESE 
{Labor jSuvervision | Power _ 


Ao Ee ng ES © ee ee oe 


Fuel Sunvvlies! Total 
- fret _;_ Supplies ee 


DOSCINE + s.oee si ewetwe wears 


Stripping: oe | | Zz | | 
Castings. .sccicsssnstees | $0.02 $0,003 | «..-. | $0,002) $0.009 '$9.031 
LOGGINS 666K é-eecleses ee aaa | 2003 |e vaecsaenes ea Ss Le | * O01 e001 | OF 
Transportation. ..s..eee! 2005 | oeceesenves Seere es | * .006 0005 | oDLo 

Mining: | aa 
HOAd Mee besiesannwacon 0035 2012 seeee | 0005 0016 j .073 
Transvortation... ea | 2069 | «O10 eceee | ° O49 e029 | 0157 

Plant: | | | | 
Washing and screening... e091 } e020 |$0.2039 peace Re) ite) | 01° 

DUOTALC 6% 6 0 Souers hs een Ee ee 02k. eeceveceoere @eree | e007 2001 0032 

Miscellaneous............-. co] teecee jeceereecee : O11 uae! ceree | ell 

Field-office expense: | | | | 

: | 
| 


Royalty... @eeesvves eocee ' : 
Commissiong....-cccceces ; oF 
Total. @®eeen2nroe8eeee0e8e08 | 0070 | : el1Ol re 

S | | 


SUMMARY OF COSTS IN UNITS OF LABOR, POWER, AND SUPPLIES 


Period: August 1, 1934 to Ausust'1, 1935 
(Man-hour per ton of sand and gravel) 


iStrinping | Mining | Plant | Other { Total 


A. Labor: | 
LOAd ine ssicccateneseoovesr| “OsO1O: 4 “0,015 oe 04025 
transportation. .... ee ‘ weeows or iaaiets Seat 164 
Plantecececs ee ae ee ae eece erecene | eeee ee 30 164 164 
iacel ene CaGersanc an Se a a ee ieaies 0113 113 
Supervision....... ren ; 013, | 012 20 01 075 

{ 
otal labor...s.esee | 2023 | 027 | »199 2292 5YL 


Average tons per men per shifte..+185 
Labor, vercent of total cost.......46.5 
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Power and supplies: 


| | | 
Pumping (sump to plant)... .venssecccccsscvcerore| 1.560 | Ae ee | 1.560 
Crash (ness s556o taeeins ded eeeset sdawes sora e112 [serene | 2112 
Screening and washing.ceccccocrccscccceseces ieee: “dlel20 ores 1.120 
SHOpssssniiacaaeimssatenwersmesiarsmsataceueel: | alenss ‘9.087 | 087 
Gisht ines ciphsecasewiicseusaeen ses re eee 2020 | 020 
Mud pump........ eames Sut Meu aenes er pie cn RGGI ns co NOO | 480 
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Power, oercent of total costece.eSe0 : : 
Fuel and supplies (fuel oil, gasoline, coal, lubricating oils, etc.)30.07 per ton 
Supplies and power, percent of total coste..ee19e0 


SAFETY ORGANIZATION . 
Safety organization and training at all plants operated by the company 

are handled by a safety supervisor who devotes his entire time to this worke 

The cost -f this service is borne partly by an insurance comnany. 


In addition to periodic inspections by the insurance company, the 
safety officer makes continual "followup" inspections to see that recomnenda- 
tions have been followed. Safety meetings are held at least once a month dur- 
ing working hours, and employees are required to be presente. A safety commit- 
tee of three employees is appointed at each meeting, whose duty is to bring any 
hazards to the attention of the next safety meetinge Men are also given thorough 
instruction in first-aid methods at frequent intervalse Placards and safety- 
first posters are placed cons»icuously about the plant to remind employees con- 
stantly of dangers. First-aid kits are put at convenient points in plant and 
office to be available in case of accident. 


The company also requires a complete physical examination of new em- 
ployees and all employees are examined periodically by company physicians. 
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